Introduction
Establishing correctly organized and appropriately adjusted synaptic circuits is a crucial event during brain development. The past few decades have seen tremendous progress in deciphering the mechanisms used to remodel developing excitatory circuits [1, 2] . However, despite the central role of inhibition in calibrating and fine-tuning neuronal activity, the processes by which inhibitory circuits are established remain poorly understood. Several recent studies have taken advantage of the precise organization of inhibitory pathways in the auditory system, providing new information about the sequence of events by which inhibitory networks are assembled and giving rise to an emerging conceptual framework for understanding inhibitory circuit development. This short review will focus on studies of developing inhibitory connections in auditory sound-localization circuits. After a brief introduction to the organization of primary soundlocalization circuits in the mammalian brain, we will illustrate key processes by which these circuits are optimized during development. We will focus on very recent work and emphasize studies of direct relevance to the issues discussed. For a more comprehensive treatment of auditory development, the reader is referred to previously published reviews [3] [4] [5] .
Inhibition in primary sound-localization circuits Animals determine the azimuthal location of incoming sound primarily through interaural level differences (ILDs) and interaural time differences (ITDs). Neurons sensitive to ILDs and/or ITDs are found at almost all levels in the mammalian central auditory system, but are encountered for the first time by incoming sound information in the superior olivary complex (SOC), a collection of about nine auditory nuclei in the ventral brainstem. In the SOC, neurons specialized for encoding ILDs are located in the lateral superior olive (LSO), a nucleus easily recognized in most mammals by its characteristic S-shape [6, 7] (Figure 1a) . LSO neurons process ILDs by integrating excitatory inputs from the ipsilateral ear with inhibitory inputs from the contralateral ear. The ipsilateral excitatory input is carried by glutamatergic fibers from the cochlear nucleus, whereas the inhibitory contralateral input is carried by glycinergic fibers from the signinverting medial nucleus of the trapezoid body (MNTB). The precise tonotopic convergence of these inputs onto individual cells of the LSO enables LSO neurons to extract ILDs in a frequency-specific manner [6] .
Neurons specialized for processing ITDs are located in the medial superior olive (MSO) (Figure 1b) . Mammalian MSO neurons, or their analogs in the avian nucleus laminaris, receive tonotopically matched excitatory inputs from both ears and are sensitive to the relative arrival time of these inputs on a submillisecond scale [8] . This extraordinary temporal resolution is achieved through such specializations as axonal delay lines [9] , termination of inputs on opposing dendritic trees [10] and properties of voltage-gated conductances [11, 12] . Recently, Grothe and colleagues demonstrated that in mammals, encoding ITDs in the physiological range also depends on fast and precisely timed bilateral inhibition [8, 13] . This inhibition is provided by glycinergic neurons in the lateral nucleus of the trapezoid body and the MNTB. In low-frequencyhearing mammals, which localize sound primarily using ITDs, the glycinergic synapses are almost exclusively targeted to somata of MSO neurons -an organization that optimizes fast and temporally precise inhibition.
From excitation to inhibition
Developing GABAergic and glycinergic synapses in the MNTB and LSO, as elsewhere in the brain, undergo a striking switch from a depolarizing to a hyperpolarizing
